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(57)Abstract: 

PURPOSE: To perform a sure noise elimination with 
the small-scale of a hardware constitution by using a 
computing element having short tap-lengths while by 
combining it with an IIR filter. 

CONSTITUTION: This device is provided with a noise 
detector 1 1 detecting noise generated from a noise 
source and outputting a noise detection signal, a 
control speaker 1 3 making a control signal a control 
sound and emitting it to a prescribed area and an 
error detector 14 outputting an error signal between 
noise in the prescribed area and the control sound. 
Moreover, the device is provided with an adaptive 
filter part 12 provided with an adaptive filter 101 
outputting the control signal by processing the noise 
detection signal, an IIR filter 102 outputting a first 
processing signal by executing the filtering processing 
of the noise detection signal with a prescribed 
frequency characteristic, a computing element 103 
outputting a second processing signal by executing a 

folding processing between the first processing signal and a prescribed transfer function and 
a muliplier 104 outputting an updating signal for updating the coefficient of the adaptive filter 
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101 by multiplying the second processing signal by the error signal. 
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JS^^;U^ 1 0 1 •KRtV&fcfc© I I R 

7<{)V9 1 0 2, KffBl 0 3, fttfMHB 1 0 4 &fl| 
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2(Cb^-^_^n^o I IR7^;W10 2CD«JS«SH 

JBSCO I I RSffl^T^S. 4 1, 4 2, 4 3, 4 4 \*M 
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I I R7>f )V& 1 0 2CD^&S#tt (fiMK 

Bfe©H*»fOH 3 
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K, I I 1 0 2©««*»tttt, 100Hz 

[0 0 4 2] I IR7^M10 2l;<tt»T7^MU 

>yjBasnfc«^tt. ssc§§i o 3tcA^j$n^ e at 

£81 0 3tiF I R7^MCJ:oTiiSn!:t*T 
iS£8l 0 3 F i r^ji,*©— 

SfcasT. 51, 52, 53, 54, 5 5 teg&gg, 
56, 57, 58, 59, 60, 61, 62 }3fB&8> 
6 3tejD|?SgT;&£o B6(l 9t&81 0 3©/?38t$C«F 

^iftScftteC itt«rr*i, Hfagco^SScfO (10 0 

Hz) JK±<Z>«*»::*3V>T* C" «CtH«CDH«»» 

[0 0 4 3] 0 7 1;, ft£ggi o 3co-f >/tji/*jS«£ 
87^6, 1K88 1 0 3 fcieWttMttftttttttj' 

tttti i R7>fM i o 2»c«toT^asn*fc»Tr* 

BJC*5»*iRff« 7 0 7^ >/tJI/X«§^^-r^ 1 9 
^^^)^, ^©^7 0 7(4, i&fife««»»tt£fi*£ 

[0 0 4 4] u©<t^l:, I IR7^Ml0 2©^i 
Sc1#^^±^C0J;^tC^!5£L, I I R7 J )U? 1 0 2 £ 
SIB£8§ 1 0 3 ££HWfc»tt Vfc /N ^ ^ u ^ l 4 **^"*" 
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(7) »B¥8-443 7 5 

11 12 
«7 0 7 tra«<0**8S*S»5C:t*tT€fS. M * :*U XA y^BT**. 7 1^7>hG, 

ea»tt«, ea»tttfi««»»»tt^*b<, 7 2<-8ott»3gs. 8 i - 8 5 ttjpscs, 86-92 
an 8 o*m&4*ttT#A&hsa«, B4st;B6^ a*«^*mxi £&&Hi 

[0 0 4 5] agSlO30fflM^ (#B8ff^X) Xi3W^>hG (£3§ftf£G) Slottfttf diS 

*»u m&y<o\s?i o 1 cmr-^ \,** m fpffinae 2 o^^;u^^sfcHj(c^-rs^fb^ 

h^AH) tltA^tSo «ac5ESff<z>7;nfUXA («»«») *<0*fc#fcft<DJfcWJgS£a>tt 

tt, «*Ji, a»©*WH£tt(normalized LMS algori i0 *££fc«fcD, mBMR e 2 j&tfltfc/hTgf < UZ>Jjfa\Z, 

«lO*fl (3Pttt,l«Ii^) j P. 2 1 9 (5) ) o 

- #HH) . [0 0 4 7] 

[0 0 4 6] H8I1 fltffSl 0 4t^H-*LMS7JP* 

AH = -m' • (aeV^Hj) 

= -2m' • ei • (<5 (ej-Xj* • Hj ) /5Hi) 

= n " e , • Xi (5) 

Xj = (Xj, Xj-i, • ■ * Xj- n + i) (6) 

Hj = (hid), hi (2), • • ■ - , hj(n)) (7) 

Tfc£o fot, mm (j +1) fcR**5awfc7-<;l^ T*r [0 0 4 8] 
©«»HjmH »CSC (8) KJ;r>T«an*. ★ 

H J + i = Hj + AH 

= Hi + n • ei • X, (8) 

BP*, JE*-** MI'Ahtt, A*«*t*J«Xifc, K2 M*2 0-2 5 dB«tt*. f&feftOHJIC 

[0 0 4 9] eUh©»flsfc, ^y^ft3fi«lco»&Kt>Vi [0 0 5 2] BUi©*^, *WB«»CJ:ntf» tR89 

T^Lfc!)O^H9T»5, WffiMftttTKdb© 2^fcH 1 0 3^+^7^WUT^^<Tt>, I IR7 

AHttftiftD, H«ff«©«*Hj+ifc»-r*»WBMft fc«6, /h«ta^A-H*>x7«|j«T?Wo«flp**j»k: 

ej + i 2 H ej a «fc0*>«M>?-*. !S»«»**ftT»S» fr3 C£a*T?*S. 

£KttH*fiAHttmfc**©^ M£raa>I¥ffi(IS£fee [0 0 5 3] (HJKM2) SIT, BH«*JHLtttf&. 

[0 0 5 0] a±©j:5fc««snfc***«omptB att*B*fflir^&Bw«**»K:oviTBiwr*. 

*8Hl;:«):*B»iBS©86«£Bl 0 (c^k-To fi«99 5 40 [0 0 5 4] 8«»£SB«, Bl 1 fcSSn* J: 5 

ttBS©H»ft»ttSSL, ft*89 6te, I IR7>fJl/ fc* Hf US 2 0 Olf «f«&«Bt S*f *IU» 2 1 
* 1 0 2 t 3 2^s/y<7>«ffSl 0 3Sffl^ifc**JB«l *ffla*lfcBlFB#lC*^iTB : ff*«l»-r«>fc«) 

©»BJC«t<&Mlpa!i*S^UT^S. Jfc*fc©&»l;:, I ^fflI^$^t§S«7^Mffll2 2 a W2 2 b 

I R7-f;W**Lft^fl»«C!)l 2 8^y^flE>adW fc, *Ifflim^ ; £$IffllW^bT&itT^ffiIWXfcf-^2 3 

£3 2^y^a»«t&ffl^fc»^©ffl*j»**^U a^2 3 ««P aRtfP b K^**a*©iH5S 

T^S (ffi*&9 7&tf9 8) o »DS*n-en^ttHi'r*«SS«a8 2 4a&tf24b 
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1 0 3tC<fc^T, 1 2 8**:/©tt*fl| 0 1 at, Mfe? 4 )V? 2 0 1 a flD«R«R£ • 5SSr*T 
C0«|?8 7 0 7 tBaH*flDi9fJi**«»Sn-5. iilr 50 I IR7^JW2 0 2 a, 0 3 a, & 
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[0 0 5 7] HT, «*ifi*«BO»67-f ;P^«2 2 
aRtf 2 2 b&3Efcffb<K?8'rs. 
[0 0 5 8] @W^ffi§§2 lfc±t>T*ffl*nfc«W 

2 a&t£2 2 bO-tn^PtKOSiJB^^;^ 2 0 l&tfa 
2 0 1 bfc^*.Sn*. 3i*7>f ;V^2 0 1 a2fctf2 0 

1 bte> *tjK-rs*»8 2 0 4 aRt*2 0 4 b(£<fcoT it? 

b, «W«-^**«bT«IWXt!-* 2 3 a&lX2 3 b 

[0 0 5 9] — ^, B#«ffi«^ttl I R7-fJW2 0 

2 aRt/2 0 2 btCt>^^^n^»o I IR7^W2 0 
2 a <7>JQ&8:tt1£ (teitHSc) H IIR7^M10 
2©»^iW»fc, «!«PX^-A2 3a3^&RStttUS 

2 4aCDfei£l$tt <ftm#<Z>fc»«RCl) <hf?r£C0^ 
ttft f lKT©*ttfc*^T*H»fc-»-r S«fc 5 fcR 
S^n^o c<D0rJg<0«jRRf ite, Mfflixt!— #23 50 

iR7>rW2 0 2 bco^&Sc^tt (e^MSc) fct, M 
»X 2 3 b & KBttffiS 2 4b <oe^!Rrtt (M 

flS4>e9NRC2) iBBeoH«fcf2KT©««fc* 
^T*BWK— RT**5lcRS;*n*. £©8fje©« 

3££j&i»*b^. 
[0 0 6 0] I I Kyj)V9 2 0 2 a\Z£-z>X7J)\/? 

y >^«wan&ffl»wu *gffs§2 o 3 alexin, 

I IR7>{W2 0 2 bJCj;oT7^;^U>i/ftl3aa 40 

nfce-^tt, stff»2 0 3 bt^A^^n^o §cbe§§2 0 

3 aRtf2 0 3 bteF I R7-<;l/*l:±oTi«t5C 

K8S2 0 3 a cDMRRtttttt, WW l 

$n^»o *8&Sg2 0 3 bfc^T*>H«fc, 
[0 0 6 1] mWm2 0 3 a&tf 2 0 3 bO)^i^ 

(#^ft^xaRic;xb) \* % *:ti*nmmm2 0 4 a 8: 50 
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^2 0 4 bi:A^$n^o »»2 0 4 alt. MBflW 
XatRS*ffl«2 4 art>S#*&n*KSfi*tea££ 
SSU mi&7<<)V$2 0 1 a KfMOGffm OBK^ 
^KJWAHa) ilTAWSo *#« 2 0 4 

btt, IMRmxb£«M*WB2 4bjfe&**&n* 
SMS«**eb£*RSU W7-f^2 0ibfc««: 
JE*r«-i§- <XSi*<& H;UAHb) .hLTAWS. ffift 
3E*r©7;P^UXAtt, (ftttfll) "CR!!BL&*SI: 

[0 0 6 2] _tj&0D<fc5(;:, I I Ryj)]/?2 0 2 aS 
2 0 2 b®Hftfttttt&f^®Mttft»K 

tt) xMW%&mM&C<DMft&tite%&o\zmi£l>. 
S^gg 2 0 3 aRtf 2 0 3 b Z^tl^nttfeTZ I I R 
7 ^ KH*lfc:»ttb:fc/W y F#tJ*lc-r £ - 1 
fcJcD, 0 3 a&tf 2 0 3 bflD^y^Rft*« 

[0 0 6 3] *XJMK, *Bc«CDfM(Xlf-*RW>l 

[0 0 6 4] ^^WD&fT SStfflSfiS: 

^fiw*5^tjw*ft^a&##K for, atff 

[0 0 6 5] <^S£#J3) KT» **MOJB3 0*K« 
l:9^T0I$#Il^^f > Mt^ )o H12H #58 
n^S3 0ftlKM^J:«R*fH£KSO«IA£«(Anic 

^bTV^o 

[0 0 6 6] 8$ig£8Qtt» HI 2 \Z^ZnZ£v 

\z. m^M3 o(oa#««s«a-r«8i«*ffi«3 1 
©ww«#ft**-r*au67-f j^«3 2t, •mm 

«»tdRtffiD«£A0ft4ftU*r«nBttai«3 4. r# 
y-Y;^«»laItt3 5te«AT^S, a*7^;^aB 
3 2tt, mj&7<dls*3 0 1, JB«S!I 1 R^^r;u^3 
0 2, ^©§§3 0 3, Stf»»B3 0 4SlAW-5. 
HftttUS3 1. SdfflIXtr-^3 3, &tf£iStikfflS3 
4«tt (USS^Jl) mmw2) ^I^^T^ 

1 1 R^^;i/^3 0 2&mfomti,rzz£\z&r)^ 

[0 0 6 7] £^T, **««©K : S : «5SKlB<30ajK7>f 
;U^B53 2Wty <t)V9tmm&* 5&JE»cBb<R9! 

[0 0 6 8] ©W^fflS3 1 (C<fcoT^ta$tlfc@Wai 
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0 1Rtf»6a!l IR7>fM3 0 2l:4^^o 
[0 0 6 9] 1«7^M3 0 1H Ht^S§3 0 4\Z& 
oTR«Snfc7-fW«*l:)SCTBf«lllBf*« 

[0 0 7 0] I R7^;^3 0 2lC*5^Ttt, 

(fianscci) 

^33 tf> &K2MfttH£ 3 4 ^0>fMf|IK0£3ttt1£ (fiX 10 

eiiHftc*>5 i 8 oa-rn««fc5icRSsn*. mis. 

<DM$L$k f OMU SJWX 3 3 oS&^&^iSgtT 
[0 0 7 1] Sg^3 0 3tt, (IBRHl) ftl* 

9tJ|tS3 0 3 0flttft«M£CrtiU WficDB 

*©eaB8»c*^ i 8 oimi^rjg^n^. 
^st§§3 o 3com^s^ mmm^x) hu «nts3o 

[0 0 7 2] — S$«3 0*6«tSn5WH 

Muxt;— *3 s^ssatsnsftuw^jCctoT, 

P (ifxU7) fcj»V>T*T&ifiSn*. ffi£SDCE>« 

«B«ffiB3 4fc € fcoT*M*n, mmm^eh 
hxmn&3 o 4arX7^;^«wa»3 sfc-s-Ttsn 

[0 0 7 3] i|tffS3 0 4H MHft*X£«Btft£HS 30 

3 4*>S^jte^*«g«-5e£:£*»U iftS?^ 
* 3 0 1 icffftKRA* OBR^ h;l,AH) tLTA 

^e£/jN3<t*£<fc5(C3S8r3n*o fHgS§ 3 0 4 

»5«»iir<o7jwjXAH ©asm) tib^iu 

[0 0 7 4] yj)\s?fflWis\M3 5tt, ^13tC^fcfc 

»BWcC*UTJ^-f AT»»«»ttlWlil»3 5 1 

4$ttfHJ[sI&3 5 l©fH>JB*i:, JBftSII IR7 40 
J)V?3Q2<D7<<)V*&Wi (filiSC.) tfttfctt 
U *<0g£»£f 5»ttJtttBfc3 5 2<h, dc^fflj^ 
JSSKatJ^TBUSS! I IR7-fW3 0 2©«R£J{ 
3e-rs«R«3eiHl»3 5 3 
[0 0 7 5] ttl£H-fflslB3 5 1 tt, '£%}<D&ffi\Z& 

[0 0 7 6] 4^ttli:«EtHjiS 3 5 2«, ttfl)?i(0>£3§H& 
Ct, SgJfcSl I R7>fM3 0 2lC<fcoT§i3!£n£ 
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H 1 4 tc, H«[»»tt©Jttt(0^ffi**r. 
[0 0 7 7] ^ttJt&[EjJ&3 5 2tt, V 4 )V9ft 

fo) <Z>± 3 0%©<BHrttC*§*if5^*WS'r'5. 
«^CD«SS««S^IEIhI?S3 5 3i:W6n5. 
Et5]&&3 5 3te, *yht7H»»f]#uO«lfiT 
USSn^ctifcajBffll IR7>rM3 0 2©MS: 
•JWTS. ttttittglB[B3 5 2MU 

n&«-&fcW\ 3 5 3lc£oTI I 

;i^3 0 2®7^;i^»te£&3E-r*. 7*;!/ 

«(c± 1 0 dBJKrtCD«HWc»S«fc , 5fc«(»'r*Ct 
**T€f*. *y ht7^ftf i <l;0K^ffl«R««-e 

SSS3 0 3(D4#ttCplC<fcoTffi®Sn5 
[0 0 7 8] 

I I R7-f ;i/^©«rtt&— jaK«L/fc«fc, ffiUfflJX tf— 
*33 &M2tttf« 3 4 t m^MMtriPA 0 , ftfflex 

3 0 4tr,tSSiS^><;U^3 0 10>:7>f;i^«RH<Z>K 
[0 0 7 9] JK±©K9iK:fe^Ttt, f&fflX fcT- 

[0 0 8 0] (j|Jfi«4) (^SSM4) (CtS^Ttt, * 
[0 0 8 1] H16H ^ifOlffi (2Affl) tC^5 

[0 0 8 2] 015 (a) 2^v*JKOB#«|»K 
g401 (KT, aZyh4 0lW» **l/T^ 
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^g^CLt' RZfCf.*' , RSSBLMSlRtf 
LMS2"C*LT^£. S* 2 ?© "LR" tt, 

©*xhr-*&ai*bTVi-6. te<z> "ll" **>n«-e 

K9itt«ii8"*"*. Hl\ :©a-yh4 0 
lte, ffl*©fc»B15 (b) (C^T<t3(C»§IB*r^o 
[0 0 8 3] 13 16(1 *^fA^t^Oy^Ht 
fc£o ft*, BBKfcHT, 4 1te«ffttffl8, 43a 
-4 3 dttMWXt"-*, 4 4 a, 4 4bttK»tMB 
§§, 4 0 1-4 0 5tta-yK 4 0 6, 4 0 7 fctjn^ 
8, 4 0 8ttjStf, 4 0 9, 4 10«MlloTW 

Gll, Gl r , G» l , &t/G* a £ijlT@« OcjSoT^* 
AOil) KM*"*. * 
n^tl, ^M^az:7h4 0 l-4 0 4H<fct)Tj5tl 

401 (ajS^^^^Hn) Rtfi— y h4 0 2 

[oo84] aflcoA.yH^xhKttwsBkws (v-r 

^d:7*» 44a, 4 4b^li$nti$0, »n* 

&tf5(£>£x ir-* 4 3 c a> 6 a iKo&Bx u 7 \zmM~r 
TB*«ll9&ff3a*;7>r;^HtLO«»tt, lmsi 

tC<toT^fr$n^o LMS1H £IiiJ7©R8fi 

f eit» iLLRt/CLL* K<fcoT:7>< 

w ^ks-^t, ^Hfr^fT^o ntt£. ©use 

ffifttiU LMS3lC<fcoT3?#f£n#o LMS3tt> 

OMHW*) tlcS^T, fllftKKftfr 
[0 0 8 5] Ify-h4 0 8 <DTfcttBWftffi«4 1 



(10) 4$BJ¥ 8-443 7 5 

$n^>o a-yh4 0 5t». #*2 3R«5ifcBT*S3&t, 

[0086] *««i«o±3fc«ia*ie*»*<ftnttft 

[0 0 8 7] 

[0 0 8 8] *»IB©B*?B*Kia2&tf*«JB* 
*tt^J;ntt, I lR7^;Wi*J»t*ilj||l:»ai 

[0 0 8 9] IRXMoMiX^»StfR!Hk 

<?<? [0090] *5mowmm&&wmsmmft 
t>, y 4 )^mm^m\z^xmmem^<D^m\zm 

mm<onmtsxm 

40 [01] #5893©fg 1 ®fttlffl£«t*&»tH£«B& 
[02] #3B9ifc«*i iR7>f;^©-«&7Rt^D 
[0 3] *xna>SicE>ft>Bflllc*^4&«(lli»eaHK 

[04] *KM©JB I IR7^M 

©MttftttttB 

[05] #«M»C«-6F I R7>fW©-M^t?D 
y^B 

5^ [0 6] *»nosio«ttMic««tiawfiDiittR4» 
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[0 7] tiffloR l WWo-f 

[0 8] #589Bfc«S*J»8gC*»*LMS7;WJX 

[0 9] *KWlc«5SajS7-<;i/^co«R<Z)3e«fSR?8 

[Hi o] *^B>acD^i(oiiss^jtc^tt^®wm*gw 

[012] 3 <Dtmm\z#tt&m : ttm&»m 

[014] 7>r;p*«lii#fi!fc*tt*H«»»ttojfc« 

[0i si (a) \*n4<D9mmz*\f*wmm&mm 



(b) ana (a) &rmbis&h 

[016] #«no»4CDHlEf»r^^«WIPffi£tt« 
[01 7] «*oW»SMft*t^Py?H 

[0i 8] &&<Dm&m&&niz&vt&mM9i<Dm»* 
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